In view of the increase in the number of mumps cases in 2009 and of the reports of mumps outbreaks in 2010, we report on the most recently available mumps surveillance data in England and Wales.
Background
Most industrialised countries have had long-standing mumps immunisation programmes. Despite achieving relatively high coverage with one or even two doses of vaccine, several countries, including the United Kingdom (UK), have reported outbreaks of mumps, usually amongst older teenagers in settings such as universities and schools, in recent years [1] . In some outbreaks, populations have been highly vaccinated [2] [3] [4] [5] [6] [7] .
Several mumps outbreaks have been reported in the UK during 2009-2010. The UK introduced a mumps vaccine with the start of the single-dose measles-mumps-rubella (MMR) programme in 1988. There was, however, a large outbreak of mumps in 2005 in England and Wales mainly affecting individuals aged between 18 and 24 years who were not eligible for routine MMR vaccination, but who had also had minimal exposure to mumps during childhood due to the reduction in number of cases following the introduction of the MMR vaccine programme [2] . There were 43,378 confirmed mumps cases in 2005. Although there was a subsequent decline in case numbers for a couple of years, the number of confirmed mumps cases started to increase again in 2008 and a further increase was observed in 2009, with cases again mainly occurring in school or college settings where there is high potential for transmission due to close contact . This alone is, however, unlikely to be the sole reason for the current increase in mumps cases. Increasingly, mumps outbreaks in populations with high vaccination coverage are being reported [3] [4] [5] [6] . Waning immunity leading to secondary vaccine failure is likely to contribute to these outbreaks [7, 8] .
Methods
In England and Wales, mumps is a notifiable disease and hence must be reported to the appropriate officer (an official working in the local health authority). Following notification of a suspected case, a confirmatory oral fluid testing kit is sent out to the patient's general practitioner. Vaccination status is requested on the sample form. All oral fluid samples are tested in the Immunisation and Diagnosis Unit, Virus Reference Laboratory, Centre for Infections, Health Protection Agency (HPA), London. Once cases are laboratory confirmed, an enhanced surveillance form is sent out to request further epidemiological data, including confirmation of vaccination status and number of doses administered. The system is based on a voluntary return of surveillance forms, with a return rate greater than 50%.
Mumps vaccination status combines information from both the sample request form and the enhanced surveillance of laboratory-confirmed cases. A case with no documented evidence from either source as being vaccinated is assumed to be unvaccinated (27% of cases had unknown mumps vaccination status).
Results
Following Analysis of confirmed mumps cases in the first half of 2010 shows that the 20-24-year age group is most affected (35.9%; 962 of 2,680 cases) followed by the 15-19-year-olds (24.4%; 654 of 2,680 cases) ( Figure  2 ). There were slightly more male (51.5%) than female cases (47.6%).
In both age groups with the highest number of cases (cases aged 15-24 years), only 28.8% (n=466) of 1,616 cases had received two doses of MMR vaccine. In total, the majority of all confirmed cases being reported were still either unvaccinated (55.3%; 1,481 of 2,680) or had received only one dose of MMR vaccine (23.3%; 625 of 2,680).
Discussion
There The main limitation of analysing confirmed cases in a timely manner is that delays in receipt of samples or testing could result in underestimation of cases. However, clinical notifications, which though less specific, do reveal a trend in a timely manner, which can help in the interpretation of confirmed cases. The fall in clinical notifications of mumps cases in the second quarter of 2010 suggests that the similarly lower number of confirmed cases in this period is a real effect and is not due to the inherent reporting delays. The other possible limitation is the assumption that cases with missing vaccination status are unvaccinated, which could potentially overestimate the proportion of cases that are unvaccinated. However, we think this is unlikely, as the proportion of cases with missing vaccination status is not different by either age or region compared with those with known vaccination status.
It is clear from the data presented that the surge in mumps cases following clusters in educational settings in the early half of 2009 did not occur in 2010. As we now move from the third quarter and school summer holidays, we are not expecting this situation to change.
The majority of mumps cases are from the 15-24-year age group: the majority of cases in this age cohort had received either no MMR vaccine or only one dose. Most of the 15-19-year age group would have been eligible to receive two doses MMR vaccine. The 20-24-year age group was eligible for one dose of MMR but is unlikely to have received the second dose of MMR, which was only introduced in the UK in 1996. The recommended schedule to ensure optimum protection against mumps is two doses of MMR vaccine. It thus remains important to ensure that all individuals, in particular school leavers and those at highest risk aged between 15 and 24 years, have two documented doses of MMR vaccine. Any opportunity to check this should be undertaken to reduce the likelihood of another increase in mumps cases in the future -in particular this can be done at school leaving and also entry into college, university or other higher education institutions. The same rationale should be applied in other European settings.
